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DIFFERENT EXPRESSIONS BETWEEN ROMK AND KCNQ1 POTASSIUM
CHANNELS IN BLADDER UROTHELIUM OF PATIENTS WITH
INTERSTITIAL CYSTITIS/PAINFUL BLADDER SYNDROME
Jane-Dar Lee 1,2,3, Ming-Huei Lee 4, Wen-Kai Yang 5, Kuan-Lin
Wang 5, Tsung-Han Lee 5. 1Division of Urology, Department of Surgery,
Taichung Armed Forces General Hospital, Taichung, Taiwan; 2Central
Taiwan University of Science and Technology, Taichung, Taiwan; 3National
Defense Medical Center, Taipei, Taiwan; 4Department of Urology, Feng-
Yuan Hospital, Department of Health, Taichung, Taiwan; 5Department of
Life Sciences, National Chung Hsing University, Taichung, Taiwan
Purpose: Previous studies found that two potassium channel proteins,
ROMK (renal outer medullary K+ channel) and KCNQ1 (voltage-gated K+
channel 7.1) exist in the bladder epithelium. ROMK channel is predomi-
nantly located on the apical membrane; KCNQ1 channel is essential for
recycling potassium across the basolateral membrane of epithelial cells.
Both potassium channels have never been studied the compensatory
mechanism of the increased potassium leakage in patients with interstitial
cystitis/painful bladder syndrome.
Materials and Methods: The study group consisted of 24 patients with IC/
PBS, and the control group consisted of 12 volunteers without any IC/PBS
symptoms. Bladder biopsies were taken from both groups, respectively.
We determined expression and distribution of potassium channels using
immunoblotting, immunohistochemistry, and immunoﬂuorescent stain-
ing under confocal laser microscopy. Data were analyzed using the Stu-
dent's t-test.
Results: The protein abundance of ROMK in study group was signiﬁcantly
higher (3.3-fold) than in the control group and it predominantly expressed
in apical cells of bladder urothelium under confocal microscopy. In
contrast, there was no different expression of KCNQ1 in either groups and
it located over whole basolateral membrane by confocal microscopy.
Conclusion: Our data showed that the increased expression of ROMK
protein in apical cells of the bladder urothelium in IC/PBS patients. It would
seem that through the upregulation of ROMK channel to permit avid po-
tassium ﬂux into bladder lumen to keep intracellular K+ homeostasis of
dysfunctional bladder urothelium.
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URINATING IN THE STANDING POSITION: A FEASIBLE ALTERNATIVE TO
DECREASE POSTVOID RESIDUAL URINE VOLUME FOR WOMEN WITH
DETRUSOER UNDERACTIVITY AND POSITIVE COUGH STRESS TEST
Lee Sheng Tsai 1,2, Eric Chieh-Lung Chou 1,2, Chao-Hsiang Chang 1,2,
His-Chin Wu1,2. 1Department of Urology, China Medical University
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Purpose: The International Continence Society (ICS) deﬁned detrusor
underactivity (DU) as ‘‘a contraction of reduced strength and/or duration,
resulting in prolonged bladder emptying and/or failure to achieve com-
plete bladder emptying within a normal time span”. Patients with DU are
unable to contract the muscles sufﬁciently, which lead to incomplete
bladder emptying and increasing postvoid residual urine volume (PVR)
amount, may cause recurrent urinary tract infection, even hydronephrosis.
Many patients need regular clean intermittent self-catheterization (CISC).
However, long-term CISC may increase the possibility of urinary tract
infection. Our previous study has proven the feasibility of urinating in the
erect position for women. To the best of our knowledge, research about
urination at different positions in patients with DU is lacking. The purpose
of this prospective study is to compare the results of uroﬂowmetry be-
tween the novel standing position and traditional sitting position for fe-
male patients with DU.
Materials and Methods: A total of 18 women were recruited with a mean
age of 54.0± 6.8 years who were diagnosed as DU. All patients suffered
from voiding difﬁculty, post-void residual urine amount over 200ml and
ever preformed regular CISC or long-term Foley catheter indwelling. The
cough stress test was performed in the standing position. Participants useda homemade auxiliary appliance to collect urine and drain it forwardwhile
stand voiding. Uroﬂowmetric data, including voided volume, maximum
urinary ﬂow rate (Qmax) were recorded. Postvoid residual urine volume
(PVR) was detected using an ultrasound bladder scanner. Participants
completed a questionnaire to evaluate their attitude toward stand voiding
and using the auxiliary device.
Results: The Qmax showed signiﬁcant improvement while stand voiding
compared with sitting position (13.2 vs. 6.9 ml per second, P< 0.05),
however, the PVR were not statistically different (173.8± 56.2 vs
202± 93.7 ml, p> 0.05) We further analyzed the results of patients with
positive (n¼ 10) and negative (n¼ 8) cough stress test. The maximal ﬂow
rates (15.6± 7.2 vs 5.7± 6.3, P< 0.05) and post-void residual urine volumes
(125.6 vs 237.4 ml, P< 0.05) were all signiﬁcant improved while standing
in the positive cough stress test group. Eighty percent of them didn't need
CISC by urinate in the standing position. All expressed the willingness to
urinate while standing position in positive cough stress test group but only
50% in negative group.
Conclusion: Urinate in the Standing Position is a feasible option for
women with UD and positive cough stress test to decrease postvoid re-
sidual urine volume.
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REDUCED CANNABINOID RECEPTORS IN BLADDER OF METABOLIC
SYNDROME RATS
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Purpose: To study the inﬂuence of metabolic syndrome on cannabinoid
receptors in rats' bladder.
Materials and Methods: Male Sprague-Dawley rats were fed with high-
fructose diet for nine weeks to induce metabolic syndrome. Another group
was rats fed with normal chow. Metabolic syndrome associated proﬁles
were measured. Bladder was harvested and Western blot, as well as RT-
PCR tests, was applied for cannabinoid receptors expression. Pre-con-
tracted bladder muscle strips were prepared in organ bath with acetyl-
choline or KCl. The effects of cannabionid receptor agonist on bladder
strips were explored. The responses to protein kinase A (PKA) inhibitor and
ATP-sensitive potassium channel (KATP) inhibitor were investigated.
Results: Metabolic syndrome was successfully induced in rats fed with
high-fructose diet. Down-regulation of cannabinoid receptor protein and
mRNA was found in metabolic syndrome rats. Pre-contracted bladder
muscle strip tension decreased after cannabinoid receptor agonist treat-
ment. The inﬂuence of cannabinoid receptor agonist on bladder muscle
attenuated signiﬁcantly in metabolic syndrome rats. Bladder muscle
relaxation, which was induced by cannabinoid receptor agonist, was
reduced after PKA inhibitor and KATP inhibitor treatment.
Conclusion: Cannabinoid receptors associated bladder relaxation might
link to PKA and KATP pathway. The decreased effect of cannabinoid re-
ceptor on bladder muscle in metabolic syndrome rats might be related to
down regulation of the receptor expression.
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THE ROLE OF CHLORIDE CHANNELS ON CYCLOPHOSPHAMIDE-
INDUCED OVERACTIVE BLADDER IN RATS
Yuh-Chen Kuo 1, Ju-Ton Hseih 2, Hann-Chorng Kuo 3. 1Department of
Urology, Taipei City Hospital, Taipei, Taiwan; 2Department of Urology,
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Purpose: We investigated the functional expression of CLC-3 and CLCA4
chloride channels on bladder tissue in rats with cyclophosphamide (CYP)-
induced overactive bladder (OAB).
Materials and Methods: A total of 96 adult male Wister rats (10e12
weeks) were divided into three groups (CYPc40, CYPc80 and control).
CYP-induced OAB was provoked by four i.p injections in 7 days (CYPc40:
40 mg/kg and CYPc80: 80 mg/kg). Control rat received saline injections.
